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3 Sensitivity

3.1 The AdV reference sensitivity

The AdV reference sensitivity1 as well as the main noise contributions are shown in fig.
2. The curve is calculated using the parameters in tables 1,2. The SR parameters have
been chosen in order to maximize the sight distance for Binary Neutron Stars (BNS) [6].
The corresponding inspiral ranges are ⇠ 150 Mpc for BNS and ⇠ 1.1 Gpc for 10 M�
Binary Black Holes (BBH).
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Figure 2: Reference AdV sensitivity and expected noise contributions. It has been calculated
with SR mirror transmittance of 11% and SR phase of 0.15 rad, 125 W of laser power
entering the interferometer, cavity finesse of 888 and PR factor of 21.5. The chosen SR
tuning optimizes the inspiral range for coalescing binary neutron stars. The Virgo design
sensitivity is shown for the sake of comparison.

As already mentioned, the presence of the SR cavity allows to think of AdV as a tuneable
detector (see Section 5.4): the sensitivity curve can be shaped in order to optimize it
for targeting di↵erent astrophysical sources. The SR mirror transmittance influences the
detector bandwidth, while the microscopic lenght of the SR cavity changes the frequency
of the maximal sensitivity.

Fig. 3 shows some examples of sensitivity curves obtained with di↵erent tunings. With
respect to the reference sensitivity (optimized for BNS) one can:
1 The sensitivity curves shown in this section have been plotted using the MATLAB GWINC code

developed within the LSC [7] and adapted to AdV [8]. Documentation on all sensitivity options shown
in this section can be found in [9].

11


